CL AIMS 

An , < ^j-3phic X ray imag.no of a subject's 

be ifused ;vith c ntrast agent said apparatus comprising: 

an x ray source adapted to emit X rays directed to pass 
as body wherein said X ray beam is 

polychromatic; 

a sensor system adapted to receive attenuated X rays that 
... a - 5 eits L\:~>' therein said sensor comprises 

detection means divided into a plurality of detector 
elements, wherein each one of said plurality of 
detection elem ents is adapted to convert photon energy 
of a portion of said attenuated X rays into electric 
charges: 

at least one readout chip divided into a plurality of 
channels wherein each one of said plurality of channels 
is electronically connected to one of said plurality of 
detection elements and wherein each one of said 
channels is adapted to convert said electric 

a cams tier; system adapted to receive said digital data from 
sskJ ser.ssr mrei gsrireatei at least two electronic represeniatlons 
. m- m r <aid at least two electronic representations Is 
attained from low energy photons and another one of said at least 
two electronic representations is attained from hsgh energy photons 

- _ re are - i'<.cl 
aneois! t the bject and at a certain position rf sai< X ray 
source; 

rrcrerere g reeare sctapted to manipulate said at least two 

i - - * > 5 rsage 
displaying moans adapted to display said s least one Image; 
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whereby saut at least one Image attained from at least two energy bins 
amplify the appearance of the contrast agent in the blood vessels in 
respect with the surrounding tissues of the subject's body. 

2. The asps we. :•. darned ><■■■ Claim 1, wherein said detection means is a 
pixei demcp r chip made cf a semiconductor material. 

3. The apparatus as claimed in Claim 2, wherein said semiconductor 

. -j from a group of semiconductor materials such as 
Cadmium Zinc Teliuhde (C2T). 

4. The apparatus as claimed in Claim 1, wherein said detection means is a 
detector chip made of a scintillator materia! coupled to light to charge 
co m q « ents 

5. 1 5 s as c a ied i C asm I v^ereln said scintillator material Is 

3 roup y materials such as Csi or Gslf% 

8. - claimed in Claim 4 S wherein said light to charge 

. - - an array of Si photodiodes. 

7. - a' least one readout 
i m „r ^ fo'i - f - rip ^ 

so as to allow each one of said plurality of channels to output a 
3 is ;a y no energy be c ,v a 
^ t m n csro.d em a 

higher predetermined threshold, and above said higher predetermined 
threshold. 

8. The apparatus as claimed in Claim ~ wherein said at least one readout 
chip Is pro vided with a preamplifier and -a pulse : shaper. 
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0. The apparatus as claimed in Claim 7, further comprising at least two 
counters adapted to count events detected in at least two programmable 
threshold disoiminarofp. 

10. The apparatus as claimed in claim s wherein the Infused contrast agent 
is !od;ne solution 

11. TN lain whereif said ow energy photons 

v* 3* . he contrast agent and said high energy 
, e = of the contrast agent. 

12. v < i ^Sasm 1, wherein said low energy photons 
j ■> -> o K ecce o f the contrast agent and said high energy 
photons are set further s&ovetheKedge of the contrast agent. 

13. The t si lux as c aimed in C Mm 1 , wherein a portion of the subject's 
body is toe chest and wherein coronary blood vessels are imaged. 

14. "I - ' urn 13, wherein a difference image of 

V rms-ontatlon and said high energy photons 

i . am. ^ i sosa/ed so as to amplify' the appearance 

of the ctmtram agent, wherein said difference Image is motion artifacts 
prone. 

as as coalmen in Claim 1. wherein a portion of the subject's 
- ? mm - . , - - - ; - a smmc s mh Diood 

18, The apparatus as claimed m Claim 1. wherein perlphera': blood vessels 

are imaged. 
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The apparatus as claimed in Claim 1, wherein images are acquired, 
N xess o d as every second at a short lime lag 

from acquisition so as to generate real time imaging of the subject's 

body. 

T 1 5 ap? a an $ 2a . ; r:e a ' isi t> 1, wherein said processing means is 
adapted to process said at least two electronic representations by 
> N 1 v N> i . - high energy image of one of the electronic 
- ; 1 energy photons to another electronic 
representation attained from low energy photons and subtraction of said 
nor:r;a;ized high energy image from said another electronic 



19. . said processing means is 
15 adapted to process said at least tsvo electronic representations by 

producing a normalized high energy image of one of the electronic 
representation attained from high energy photons to another electronic 
representation attained from low energy photons and: subtraction of a 
r;gh e> <qy image from saie 

20 another electronic representation. 

20. A method for producing images of improved X ray angiography of a 

^ - C e \ "0 5l"y 

d < aing no er matic X ray beam to pass through the 

25 subject's body; 

5 ^ ^ re^ 3 to 
rays thai passeci through said subjects body, said sensor system 
t - - r eana ried int plurality of d 

- <■ „ S f k i "l r . ~ \ C ! IS 

30 . „v . ^. . -fee, ^s„, s a . « v 

X rays into electric charges, and at least one readout chip provided 
with at least two discriminators, said at ieast one readout chip 
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divided into a plurality of channels wherein each one of said 
( ctronicaU ne ted to c n said 

plurality of detection elements and wherein each one of said 
c ■> ! adapted t « concert ssk electric char 

digital data; 

sfltQng threshold levels for said at least two discriminators for 
each one of said plurality of channels; 

injecting a contrast agent into blood vessels of the subject's 

^ ■ - "O ! ; ect so thai X ray beam passes through 
f X rays that passed through 
. i v; said sensor system; 
e photon counting data so as to simultaneously 
u least two mages from at least one of low photon 
energy window and at least one of high energy window; 

Processing said at least two images so as to provide high 
contrast, and motion artifact free Image of the subject's blood 



I ^ . - 1 •> * > r : \z J contrast agent and said high energy 
ulow is set above the K edge of said contrast agent. 



re the K edge of smc contrast agent and said high energy 
■t further above tee K edge of said contrast agent. 

as claimed in Claim 20, wherein setting threshold levels 
> - t i icto" o Oibi vo 

i e erg; levels nonltc ^ output counting rate so as 
- * ( e Ke 'h'oi c > ^ 
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24. Tne rn £ Claim -3, wherein means is 

is 3 < & d wi i X ay p - du ns k !.ke V foi sett j :g ,,>r,e ;^resho<d level and 
o. l " a ; ' uo ffi 5 c\ v - M\^sf<oiv ^ro^ or >e c 

5 

25 I v: . 20. wherein said processing said at 

.e^ a ' m< - " r r *•;;<? 

f * k at feast two images attained from sale 
• c , ncow to another image attained from said tow energy 
10 a "HQ-! energy image; 

subtracting said normalized high energy image from said 
"5 d ov¥ energy image. 

26, The method as claimed in Claim 20, wherein said processing said at 

15 least images comprises 

' ma nages attained "om said 
high energy window to another image attained from s «d low « et n 
window so as to acquire normalized high energy image; 

subtracting a predetermined fraction of the normalized hig h 
20 < \ * , e ih 'mage 

27. " method as ciaaoea in Claim 20, wherein the method Is used to 
"'--> - ! s h cm: esse^ 

25 - - « i~ c - a lC - > s the 

t pC i - 



29. \ x Jthoc ;iaime r ar 2 - r e-e < ce phera blood i 

30 are imaged. 



